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(57)Abstract: 

PURPOSE: To provide an electrode material by which a battery of high energy density can be 
manufactured and an electrode of excellent reversibility capable of taking large current at room 
temperature can be formed and to provide a lithium battery of high safety using the electrode 
material. 
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sulfur-proton bond forms an S-S bond through electrolytic oxidation. 



LEGAL STATUS 

[Date of request for examination] 30.03.1 995 

BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAVjaq!aDA405074459P... 2005/09/1 3 



Searching PAJ 



2/2 V 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2715778 

[Date of registration] 071 1 1 997 

[Number of appeal against examiner's decision 

of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAVjaqIaDA405074459P... 2005/09/1 3 



CM)B*Btf*J? (J P) <12) & ffl & Wf & ^ < A > <H)«!f*«fcH#* 

#§{§¥5-74459 



(43)&HB ¥j£ 5^(1993) 3 E28B 



(51)Inta.' 




F I 




H 0 1 M 4/60 


8520— 4K 






4/02 


B 8939— 4K 






10/40 


Z 8939-4K 














(21)HJSI#^ 


^¥4-10661 


(71)aiSlA 


000005821 








(22)UB®B 


spj£44p(1992)l£24B 




^8EJffPWtm^P5Jtl006S* 




(72)%HJ^ 


rt« IE 




«fS¥3-8927 




^BB^PmHj^FWl006#S& t£T«3S 


(32)flBfcB 


¥3 0991) 1^29 B 






(33)ffi5fcli±5IH 


B# CJ P) 


(72)f£D3# 


Jim tss 


(31)ffi5fe«±5g#^ 


»J®T3-28405 




*BE^PWUJ^PW1006#lfi &T«SI 


(32)fiBfcB 


T 3 (1991) 2 ^22 B 






(33)ffi5Hi±3IH 


B* CJ P) 


(72)fg"Dm 


WIS 


(3l)®5t1i±5g#^ 


*3f&¥3-33976 




^JRi3PmtP^Fmi006#li ttTSU 


(32)(g$fcB 


¥ 3 (1991) 2 J! 28 B 






(33)«3fe«BEiIB 


B# (JP) 


(74)f<mA 


#nt± /MSfe w (n2£) 









(54) CUBS^^^l TOKttKKttt* 



(57) mm] «siew) 

fscds-s^**. msssjctcio passu esjt-^ 



(2) 



1#^¥5 - 7 4 4 5 9 



F«© S - S ^ilSjctc <£ 0 PBSi - £JI 

ttX^F- ©ifi*£fc-t* * 5 if #1 1 iB$E©m@#f4 10 



FS*#-r-5-*^-4S*^£-r*C£tcJ:Df#6h 20 
4Ci 4r^m<t "T SANSS 1 GttOttStm. 

*-?Ar#«&6. 

L i Xr^Stl-S'J^^AS (CCtX««S©T-t 

^A-^Sfife. 
[#S9J©S**ffl&Si9n 

[000 1] 50 



[0 002] 

lU*<Dftffi) 1 9 7 l^tcejl|6iCJ:0«S14O^'J 

#'JT-fe>. #\;^*:7*><!:l>-o7ctb$$ffj£5£& 
WMtet {jXftmt */cWC& < ^teKjcSKM^-r-S). 

-e©*§#. Mft&©x*->u*"-S£Ka^;*< stst 

K«> 2 0~5 0Wh/kg®S[r*»5. is^FSf 

1*IST?£>£. 

[0003] nsx.*)i¥-m&*fimm'e% zmmunt 

LT. *S#l i F»4,833,04S^^ffl*(C«^X;U7 4 F 

^©w^s. s«ssii-c*s) „ s - ste-stemmMTt 

fC<fc0^L/> m^fS*©*^*> (M* ) i-CR-S" 
«fc07t;©R-S-S-Rk:MS. ±IB*^*> (M* ) 

tyg^nri^,, c©— ^m?ttc4BCi-cti. isowh/ 
kqW±i. ji^©-^^ccE5@Sfr^. 

±©i*;b+*-mS*5»i^f-c# ±fB*®^Fltm4833 
048^Wili**)-5l<H3:3.Electrochan Soo, Vol.136, p. 
2570-2575(1989)K:«^^-'l'7 ^ F^fb^t2)Sffi«:j8$g 

tS#IS{b^* s ^$nr^-5* s . -e©^«:-oc^-c» 

[0 004] 

t^B^^Ucfc^i-r^^li] C©«fc^CCiSx^JW+' 

B^f*^ 4 , 833 , 048#^lMI»©^W* 6> 3 . El ect roche 
m.Soc, Vol.136, No. 9, p.2S70~2S75 (1989) "ClN&L 



C3) 

3 

m.*[CGto.Ncss-],©*it:-cB. mmfttmTiM 
mtan vo-itm±*>8Mrct,>s. se^r. mssit^tc 

C^cmS^rW-T'SSjlfet*. 1 0 0-2 00 ^©i^iSr© 

[0005] *mKD°J&&n&ttft- artasstm* 
ffl^/c pijs»tt^s©$!fiS^ffi*i ct uffii&nm&mm&m 
^tcv^-^^mmu. ±E«e*©m»s*)»*"r4*>© io 

[0006] 

[ISjS£ft?&-r-5>fcifc©#l8] *^©msM^«. ^ 

•a-, *> o < ^ Fg'&w-r&Jimi&s^H^w 

rslSMffTiot, mriB^x;l/7 -f FS©S-S*§ 
^SfcliSfelt- h >*S^*s«IBffiMbK: J: 0 s - Ste 

&*w,m?i>. 20 

[0 007] &3iU.>m&8m-Ctt. IMBMffitmt. 
4 F2S*«T*{b^fc«fctf»«tti6*H : ©itI 

[0008] st* t/ir^auMRrB. me^xjU7 4 f 

[ 0 0 0 9 ] S7£ tA»3§lfi!88"C,J> mUi>*)\>7 4 F 

£r0*£L». *>oyxA7^ FSSrWTS*-''?--** 30 
JKfi^-T * C 4 KJ: 9 6ft£. 
[0010] **9i©BIj2tt««i©»^ffi«. 

jv&zm-rzit&to&rMmtLxvxfry 4 Fa** 
[ooi i ] *»noy?9A^9c!ittts. b<* 

tttm. feiCFfiWfcfcU iE*#>. **llMbKJ:»)5* 
FS«>S-Sltft*JRAl/f*&. Wflt-y*-? 

tt. Sf&Kfbic J: 0 4 FS© S - S^^^fiS 

14# SttX - V * 9 A 4 * >i*g£ * *f 4 7c 

T;US-^A$fc»TJl'S^A^^4E^4££ 

[ o o i 2 ] tA»HJ6»*t?w. ffi&mte&mn 



#P§¥5 - 7 4 4 5 9 

4 

[ooi3]»« b^mmim-c^ m%mi$mmm 
c^x»?3i®©T 

[0014] 

W6*ifflS[*i^tca5ijfS36 s <ci»©'c. y a -yes 

friLXtc <) * V A - iXSjfe tCfe I, > T . ftttttflTCtttt 

fcflKWfccttcfcoT. m?i6*tc^« , ;9 L, i'A»s^s 

±#«EL/*l>©-C, S?lto&*&«3*T,fc4*#&*-r£C4 
3 6(C. #fS^©^fe£/Bt,:>£c4<cJ:<5. £ 

mv f-tr A*sc^*-e-©^ 3 &ft@4 urm^af**© 
«*{c«^. *#&*is*ffi9m-rc4**-css. 

[0015] 

[HtfeM] *»W©«»mtt. ( 1 ) ¥X>\>7 4 F* 

(2) 4 mzm?zmn&m&*&&m? 

[0016] *#6W©±I2^ 1 ©WBm«:JBC»&tlS 
»4, 833 1 0489K||jw3tl'r (R (S) .) „ 

-eg|<**i*<b^Bj#as. C©^b^«. «7c3n-5.4 
R (S) Y H*5I.»«R (S) ,M^3n-SS7C»4^ 

it. Htt^oh>, M«#s/i-f-. yai£U:©aaK. 

•eUTn«2«±©S8SrC*2>. m«. ±S.b^«J© 

MTtfo 4 U -C «C, H, S(SH), t?^ 3 2 , 5- 

3,4-W TV-*. QH 3 N 3 S 3 -r^3iT.Ss-Mry 5*-2,4%©-M 

[0017] ^rt,cyx;u7 FS*WL. VLiszn 
7 4 F«©S - SIS^©BI»* t » J Frt'C«ia!WK:itac 9 

5J5c<b^»i Ittt, 1,8-^*7^ F^7*U>^f*s 
[0018] ^mi4W^f4 UTB. tcS^-**«»S 

*tit o - ± i . o vonv^m&<D^mitM7LJx.foz 

^^■'J^«jg*4SC4*i-Ct. ifflTL^fc^^^^ ^ F 



(4) 

5 

[00193 ^m(Dmi<ommunK.*s^-at- ±ib 
m^htih. cnt.©i^t«. m-&. ft*f. s 

m*mMm-&ic<kK>Bi$Ltc(D-H>, ±.misz>vy -< fit io 
i^2a©&£:7 ^ ^ y JUrt tcMl - 5 c i r«^Si* 

js^©ja^g£L-r*><fci^ seta*, fb^^&s 
mimiBS^rmc^ttias^^tyxjb^ ^ F{b 

[002 0] SUfti bt. l,8-i>;OI/7 •< $ U> 

£{*i2g£W^S{b^©*¥&T-t>. x*?AttK*tt 
ttH5^*^E£ Uf £ * y v- S i± £ C t iC «fc 

K^-7^u>©#fiT-c. m«»®±«:. 7-y> 

aii/T, ±ies-s ^<omm^^nx oimmicm 

cof#s:£{*fi5H£WTs<b^©tt*>9K:, 

a* m? *> it&m*r. mmt l tc & © *m t> 5 c £ & -c 

fT'/'JXO-l^S. cn*±iBi, 30 
&-VX)\,y 4 Yi-V ZV><Dttt>K)lcmi<>2>CtlCj: 

y >vmm z Mt zm&&f&2 ti s <t 5 &s^fett(c*st,» 
at. ^*-;ua#&S3nTi>*{b£ia£[£/BT£fc«> 

mM<DE.®tLxmmbtctf*i,c. v>z)\,y ^ Fits® 40 

[0021] *i%w©^2©*etm«:*ji,»r». 
F*s^£«T£«mfflif#T-*^6ft6., c© 

«. ( 1 ) Tt^^w^mttffi^K^x^^ ^ f» 

*«A1"5Ci i&SWJ, (2) Ttm^W^SStt 

-^ipi^tsci ; ccioff e»ns„ ±iasn©;£ 

l©®Ei«f4tcfflc^^S^mttig^S)Si.H3:^©^ so 



#I3¥5 - 7 4 4 5 9 

6 

mmmmstinz. mzit. ^ayxten-jngrs 
f5?S£ 3 trf^fiiK * y ; n a y Xb e a - ;u©?f 
k*jb«ts. c©i#{c, ±iem 1 ©m«itt*4©i§£ 

=J-J^Sg& t'KJrO^ ?* F «&cg{8rr S. & 
«c. ^;i/^7-FS^#T5{b^*ctiK:SlD3-tt*c 
4 F»rt 5 0fi£<?*i5. ^wa^FS* 

m?zit-&®it ox item 1 ©mett*4ccffl^6n 

F<b^«J (S7cM-C*-?-CSH»?rWr?> 

t©) . mtf. 2,5-^ju*^* h-i.s.^r^rv 
-;u*Wja«:fflt,>6tiS. c©ct-5(cL-c^sn/c^ 

teonmt uxmm s nt#s„ ±e» 2 ©^acc*sw 

^U7^ FS*^A3n/c*-/v-A5^iffl3nff-5o c© 

zmmmsfr+vniiinz. mux. s^xy-vm^m 

t^j-^y ^>fc. 2. s-^y^*^F 

^/-^©J; ^^c. ±!£Jfl 1 ©mffi^f4(cfflt,^n^^> 

frnyvit-sm (a7cMr*D. sh»*wt*) *s 
-sciocto^xju? -i F»**-rs«mi4«^©)« 

[0 02 2] *^©S@W?4*fflt^c^«BK:^JS^^ 
>4>L<«^a F>*ift^-r^t#{i:m)l?M7c^f^ 
<fc. m^«^*^-r2,y^;U 7 ^ FS©S-SS^p| 

SL. sgst-^n-r^-^^sfc^jt-T-aF^^ 
*^Eg3tv-s,. cti^scxmin^b-r^tfciws-s 

>*««&*jJ;0*JtiS^-5/cfe©mSi L-C^H'J 3^ A 

* -5 14* »; f- v a - r >i 2. y a^cd ') ? v a^#-c^ 
Bm-r^mmn^m^^t. ^n*5 3~4voit©sm* i 

-5>/i:a!>©mffi<t bt LaNi ! ^©^IS*^'fb^-C^Sn 
[0 02 3] ^^©SlffitW©^^^^ -t Ffb-^5i 

Tcm^mmmmaM^t^m^it^^x. kmt 



7 

Ffb^i'&ilfl^-tf. 9>h\.AZV>%>V~? ■< F« 
©®{4M»o.ivolt*-S><,^*-€-tifc(Tt , *'5). Ttm^ 10 

*ii»Ttt. ;*&:i£?s#T-8!5#> tfi^b* 

*W. KW^OBMtf^ajcflMDS?**? < Ffb£* 

^ FS£tt?&amf£*& J F-fc*i>?t2. s 

H«>L<ttS-4i-{*>(S^!)»») *BMbU7C©ai 
TcmcMO. -t F{b£«J©lMb{*#£Ji£-r* 20 

F{b£$) ($<b<*) *«7cbHMbflE«:B!»). »^ 

-/ F<b^J»BK:«A-r4Ci». Buaj©*S«FfF^48 
33048#38iffl#*£I^W::J.Electrocheni Soc, Vol.136, 
p. 2570-2 575 0989) (Ca^ 6 *VCt,>£. l/frl/. 

i&t LTttW«8#J3Mbi^#Pa^ 3 &©*-?& 
iurfpfflu rascDrStt^bx^^+'-^iS^-a-^W 

[0024] *¥m<D 'J ^^Am^ti, ±!2*3PJ©m 

« r * 5 - ^ a t &m t im t -r * 

4>l-< te-zot&z^tsntt'emj&stizmmmM 40 

[0 02 5] ±taiE®©«^t l/TB, F* 
-?-©*&.£•££>•£ : *> L < (J. -( F»©S - S*S 

^^7^ FS^W^Sfbl^DSTC&O'J^A 
fiiL-Ctt. CjN^ (SL i ) ,-CB2iT.2>2, 5- 

JU*7 7' f- - 1 , 3, 4-'J^'7A?^U-h. (C 
,H,),C (S) (SLi) r^^yi^^ 50 



^¥5 -7445 9 

8 

Ftti'^tf turn. ±ie«mi4?is^«. 
cne>©{b^5«cs*-r-5*4wrs. c©£5&^& 

-L i 

[0026] ±.immc%m2tiz>0imttHt 

'c*i6K«tm«. fll&*&<,>W:8S8i&#0. 0 1-1 

[0027] ft@ec^w$n-sr^5-^A$>si,Hi-e- 

©££<t L/Tti, Al ,Al-Fe,Al-Si ,Al-Zn,Al-Li ,A1-Zn-S 

-i^#£>£. cne^iiT^sx? a* *(,>»■€■©££: 

iaiym~10 0wm*s!if$U>. SS# 
I4<k r;v s -9 a* s 5 A^icoig-^SiI 

T;U5^^A*^l^«T^5X^A^#iaSS|5 

k:^ bptmvm&o . oi~5 as§p. u < « o . 

05-0. 5£BoB*C&&. K3R*«4*S0. 0 1 SSSC 
«T"C* -5> <b T * 5 - A * ^ l> «T * 5 - V A-^itS 

iLrWja«:»*tt<tt*. jttC. 5«fiS|I5rM^.2><!: 
r;u 5 A*4C»ttT^ 5 -3 A^t&^fit^^ 

[0028] ^ a -^atte©«JB®w. y 

^•5 Ag#tt©SJi5^K (-2 0-60 "CiC* otl 

i„ 'J^^A^^tf^iL-CJ*. LiI,LijN-LiI-BjOb , L 
iI-H,0. Li-(8-Al 2 0,^C<i:*5*S. CtlZ>*^iSlKft+ 
IMSiLttt, fe';^^AS=Sr?§»2#7<:^';x^u 

tc. iE®teJ:o*fte©^ < <t b—mcmmmzm^i-? 

£*§£tU;t, 5l<yT5 >tCi^U>^-+-y--f FfciOf^ 

^u>*+-9--< F*ftflnor?#64a^^yx-7-^i. 
fjx-f/Hj, #'J7;>k:, r;P*';S4iiT. io 

0-18 0°C. l-10affTi?-U>* + ^^FteJ: 
0'7-?U->**tf-f F*WJBSJCT'5C4«:j:»)»*C 



(6) 

9 

y r s y&nm^h.^<ommwi:m^i> c 

If Fi^U>*+t-f K©ftJ)0 

*)l>mz* <) 7 5 >©tS1fckSI 1 ffl^ 0 2 ~ 1 5 0 * Jl/ 

K(B0)<!:4> ; e.>Hfc» > 8 0/2 0~ 10/9 0 
( = E0/B0) r**., CWJ^Cl/Tf^ft-Stfyx- 10 
f\U/©¥:$^fi«:l 0 0 0~5 0 07TC&S,, C©# 
'Ji-f-JHJ, HJfc^SllJ&WK^ 0. 5^620* 

4 k h^-f k F . X^d>*-f HS©W 

X ASI?©Wf8# * > & 5 1< » «X ? U > * * If 

F. F^©W«©«4{b£1?!re^14L, 20 

/c&©*«gtfe>n-5. c©@0S^fM&j£Wc*j(,>-c 

[0029] *^hj©u f^A-^m?tfeta:> a^. #© 
^ft-eisss stiffs. wui£-r. ±i2iE@. fiSfc<fc 
f>'s«H©^*^ti-enig^tr. -en-en? -f ;ua 

.toffis^ ^ ^©iBKanb-cffitTS 30 

OT^'J-KIiffifJ-JW, ^r-XKAnSCiK: 

J: d #26hj© Ar.x®&#f#6ns . jjawmt 
is^u-cm**ii^-rs c <t assigns. 

[0030] *^BJtD U f t> J^—XmWkjmft S£IE 

s©s-l i$s^6L i s-sm&&&i& 
sns. fts©«®*fc«fts©f*jau (ft@©R£»is 
8?5t©j&»<t£iS£t/ct§^> «cw. 
-(c«Tffi-r4. i^s^y? ^AAsegwffi-rs© 40 
r, ^££©^&^1A?-SC 
iS!3iIl/^fi5t^ ; S:tf-5r^mSfe©»** s SC«PK:< <. 

•ttortaw^^accRutsns. (mm) t± 

ASfrm^^Ottl^CitfnJfifctioCS,, ±IB© 
cfc 5 (cmfi?M*iESfc <££>'/* fctt:ft»t*I-£U/ci*£- 

-c y -5 AJfi, # y x -7-)iis JzVMIffiAitt S { b 
^«i*fl([ffl-rs©#tl*{c#f«jr*4. so 



«H¥5 -7 4 4 5 9 

10 

[003 1 ] iC5T. Sfcfc© 'J A-;X®fe ( 3 - 
4 sfOI/ h ©iS^E£ 100WhAqW-t©i«x* Jl-^-SBgi 
£#-fS> ib-Ttt. ftSfC^Ry^ A*^tt'Jf 

LAnrSS— Btfbf SO. -«E4k* 'J ^'f s >. BHb'< 

•^■fA, ®{b3^jUh^©^^fflt^c®tej!)5S* 

$nrt^s. m^a<tb-c«, yatu^-w- 
TMVWJ*. Wby*^ A3?© A&£?g 
MC-C^XE^attx^-ir^* F 5^A-;X®fe*-5>l.» 

ms'gmmcmi* » 6 nr t > s*jgjgii|ii?ftcc$H: 2 
#<,^ms£?:tf s^*K«. msMa*A# < *>o-fe^- u 

^«©iE@rSttRS» (±l2-efE<bf f>^ti') ^ 
ffi©m®ffl«ttffcfc©&S£'J^ < L-/c0> ^?LW©*» 

ifih%.hfr < r^fipi*iitLc=«^)i v ^ a* sc»« 
A^^fflc^r. A^^MSoae^ffSKiaii 

ffi££t>-cjjay^Ama!j#f£e>n£ 0 awu^*^ 
0^*5* s. 

[0032] y f ■?A->xm?i6=S:iffl^2:rs.±-cAWj: 
^ol^SCC-rsci-CabS. lEffitt. iEffi«to£^> ^ 

^-ntftb®w^i«!&:fe©*s«6ns. Lfrute&z-gim 

«'JW A^?g*^^©ffigXg?:ig-C . 

Ktcjjnx-rscitJBft-ca&sb. s/cmrfefflAtifitc 
^teury ^ ^A©^ft?*fttijsr&* 5 ^j— «cjt?f 5t 

^>L. W«?ifSiJ©^mBE*5±*Sf)mrfeA^^L/. #M 

^A^AmfcBBsnTkisiSb^ Tk^n^b. ^ 

[003 3] C tUCttLX. *&m<D A-^AStfe 

ci. ^iiy ?^A*st^jy?-^ A^=&fflc>sciiioC 

< mm? S C i jiJBJttr * * A:at>SSS«<C»f¥ ■«■ 



11 

[0 03 4] (WmWD lM(M=nDVc*n 1 )©T-";>fc 
iOfSMCN^so.'&liSK^^K^L/. pH=1.0©5£® 

#J&mffi©«S{C>ttH.2-l. 5volt©5£mtiL-C^€: 

y»g£lll8mfii±K:j&£b7<u cwJ^KU-rff/ctf 
y 7 =. >»)g?rWr £ JII8m@* 8 0 
$£«IOrdg. 2,S-5''>Wb-l,3,4-fT'/7 > /-«' : £. 5nM. L 
iao,*lM»Wlyfc^^*^TS F+"C. Aq/Ag 
a#Mm@©^(iK:>ftL'+o.8voit©^(a'CSJSL. ?t 

[0035] LiCIO,* 1 mMLtc^j* *)\,*y\,KT = 
F*T. Ag/Aqa#M^©^{i^ttL--0.7~+0.2volt 
©WCm{4 ; &50mV/sec©jie-CiSi^W«:ti«$-B--5C <b 

tcj;i9. c©««B*sta-cm»?b/c. C©*£*. 01© 

xmmicmMLtc. -e-©*^. »na©i«i»BKs%sh 
siiifciiE^tf^e.nrc. S6tc. #»jTiy>w» 
©#*#TSiiS8mffi£fflt>t:^«iftm^£fro7<:. * 
©*sm. h i ©ffi^ccc^sn^.mismff#i4*5ff en 

[0036] ft^Aic*jc^r«. ^bji7ctc*fit«-r^m 
ssf-^fitAi. ^r-y >©&£W-r£*i8iiffi©m 
jtf-i'fi. to£V2,5-y m-r t-i,3,4-w 7-/ -*©* 

teg*** y r~ y xDfrZG-r&msnmo&Mz-- 1> 
&gi2,5--> - «*r h-i,3,4-fry rv -*©Si£f- 4»&H 
£ ©racc#fi-r -5. 2 , 5-y ***7- F-i , 3 , 4-f r-y rv -uom 

i£.-f£*8fce- ^(4g* s -o.2voit#fi-ctf <=>tirc (*y 
«^a*awffiii^f--c*4>J« y r - y >##£-r s 

CifCfcO . 2 , 5-y' b-1, 3 , 4-fTv Tf -MD&ftilTC 

y ^sja^WL&^nis^s-cff p>nrcmssmiE!t#ttft 
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SBK*3l»ttt. 2, 5-/ *M>7 h-l,3.4-fr/ 7V -b<Dmt 
0.6voltifi<,>. C©«fc5«:. #UTi'J >»R**L«t 

mt* c ©me £m?fe©iE.&cfl? % 

m<blSS^©mEMA50.6volt«±t^C#l^rcfe. 

[0037] (ms«2) t^y >it&-m*w<mt. 

£L7c. ^-©itS^ W&a*so.3nm-C. 

fltgtfeofc. ^?Li±©=i<yT-y>*a** 3 ?#6nrc„ 

COiK'JTi'J 1 fifiSB £ . 2 . 5-y H-l. 3 , 4 

l-20 0. *ue=o.& tt3tft*i*«> * 5 &S?3n 

7ch >H>«|J-Cil£0fc. ^tc. C©il-^!B5 ; S:200^ v 

M-r^C<btcJ;f5il§i^l00<im©Sy- ht«©»-^SS 
20 *jg^>fc. 

[0038] jEffii L-ccomsnrnzmitK m&nm 
h *smt z>m zm7ou m©* y r ^ y a - h y *gt& 

#§Ai2 8 x2 8 mmCHJ^^rftA^r^fiSL/fc. 
[003 9] CO^Vfe*. MS-C. 3. 6*";l-h©-S 
mE"Cl 7 B#ra5t^U 7d^. In A. iowA, ioom 
A. 500yAteJ:r>', imA©m&t?-&^ 3OTfiScmL 
7c„ ©StfeWESrfSli^ i C i 4C «fc 0 S^E^fl* 

30 *i¥ffli/fc. *(Dte^tm2<Dmm (a) tc^-r. it© 

Sr«tC^J13i^l00/im©->- H^mffi^Mbfc,, C© 

m«®iittt?:!a2©ft^ (b) k^-t. nmAtemnk 
[0040] cne^JSWcte^r. vxfrv < tmt 

fflt,»-5Ci(Cj;0. fi£*©^x;U7^ F^b^^fflC^ 

-eur> c©s^*ffi*iE@ccffli,>. ^isy?-?A*ft 

[0 04 1 ] #HifiWc*Jl,»Ttt> «-&mffi ; S:FBl. i rcm 
l,^C<!:K:J:«3. ^fe • iIfejiSA s a^x U 9 h V? d 

so i»msWk^T^a^y*y-*^fS^"Sc«i:4>r#4. 
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[0 04 2] (HJ60«3> 2- b*D-;l/*J^>Kl 1 
q(0. lnol) £2 0 0ml(Z>T^ h~ h^K^UOTJ 
C©*«MC 1 6 q ( 0 . 1 mol) 

4, fc<fciyf5fl[B05%Cc*3R*2a»Stite2"ta 

<fc<Dig^#t#6ft/£o C<DS^a6q**->U>2 0 
Omlix^y-^T ^ >1 0mli©fi^*«CC«Jj?U2 

£U Zgft^u^fP-;^ ig&:/a*:t:a-;UD 



14 



10 



: [0043] C<D<£5$tOTf#6ft/c3 -:/a*t'a- 

1 *$ <fc £>' 5 mol /l (Df&gOpHl . 0CD«SKM4*«« £ * ft 

®(D^{4«:?tUi.2-i.5V(DSm{4rmft?*r £ c <t tc <fc 
0, 7 a ^ l J;U«i§*W-T4/f 3^2 0 /i m(D# U 3 - 

- ;Hq(0 . Olmol ) &C>tf Ut^ :* JS^O . 8q(0 . OUnol ) £SJ£ 
5-5^ A )l id 7 h -1 , 3 , 4-^ T 5^ T - JU 1 . 2q (0 . OUnol ) £ 

[0044] 
[fbl ] 




— M 
B | 



[0 04 5] LiC10 4 £ 1 mol/lSJBUfci'^ 30 
RBrilfi* 5(WV/sec^i«ttria««CC*t«3 ttS C <!: K 

[0 046] tiMm tLX, 2 , 5-y >**7 HI. 3. 4-f 7V 7 
V -*£o.05mo"l/"L LiClQ, £0. 5mol /MSB O tc*J> J *)l> 
WA7^ K*CC*$l*THtt««*ffll\ Aq/AqCl#M 

JUBSSOSffi b - -#fil te<fc 2 , 5-y >fr*7- h-l , 3 , 4-f 

7v , 7/"j^«j*tr-^tto*n-e f n<t9 4>^#o* D c<d 



Sfe tf - >? fig <b 2 , 5-v >**7* h-l , 3 ,4-f 7y 7 V -MDMffi tf 
- ^ fig <h ©RD K^fiET & o 2 , 5-y > W7 h-l , 3 , 4-f 7V 7 

o 2,5-^^7^^7"h-l f 3,4-4^r^T 

#V fu-)Hm^2>c£lc£K)ffl&2 t 5-4/' h-i, 
3 , 4-f r/ 7V -JWDaWbaBcWfiEJl snti^ci *s to* 

[0047]#« fa-;H»Jg«:WbAj:^MISSffirff 
e>tlfc«*«E«Ftt*«BCCtel^rtt. 2, 5-y h- 
1,3, 4-f 7y TV -«D»fc«7cK:»Jfcr* % «Kbtf-*i 
ilx:b--^<!:CDmfi^o.6vifi< r*^>o C<D<fc5tt« 
ffir«^bS^A^^a^r*JSi£©iSg^ill^ Wlx. 

^mmn^com c ^s?ife^ff e n & . 

[0048] *Wt«CC*5l»r »«tti«^f *»JSE 
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[0 04 9] a±©*»«©»W*6fH6*«cJ:^«:* 

* A *ft«&t ffi i > S c £ cc J: 0 * W*r ©3fett«;« Djtfe 
[0 0 5 0 ] *«W©«ffi*»«CCffl^4Ci«:J:0, 

[0 05 1 ] (9GNM4) 

(1) 1. Ft7^U>^J5S 
l-7^^t7^U>-8-X;l/7^>16 0q(0. 27 
mol) *JU*-C*<bl«D^to*^-X httCCUfc. CCD 

h^^Xa&C^U *2 0 0ml£%tt2 0ml?: 
An*/c. CftCC. 3 0q(0. 4 3mo!> <DBt^ F 'J "Jr 
A* 1 0 0ml©*(C*3^O)t»}K«:*>*«1?a*S6. 

3ownm/c 0 »6nfci6fiR©«K*- 1 o-- 

TV^£Affi*«jftU KJ£^*#7kl 0 Omivm&b 
fc. ^C^r, COttCCZllWt^h U^A««2 0 Oral* 

«TFLr pH*7.5CC|MBU Waufc*ft*l»*U 
/Co COJlSKt/C, .8. 8* -y**5*-l-*:7iru 
F y -5 AS* 4 5 qff /Co C (DS*&7k4HCA 
ft, ogf&C3 Oq (0. 1 4mol) <D£S{fc«**9> o < 0 

u mMLxmcim&gmL. H***»fc. eft* 

[1. 8-c, d]-l. 2-^**-;U 1 . 
>f F 1 6 p*f#/c e ZCDit&m 1 6 q*ffiiS*&**»P^/c 

0q*|#/c o 

(2) 1. %-V>7s)\,V 4 Z\s>b#*)T~*)Zs 

0. 5MCDNa 2 S0 4 ( p H lfcHBSSSftX l>£ ) % T 
xij>0. lMCD^tC, (l)atff6hfcl, 8-^ 

F^7*U>*1 Omraol/lCcaaJt^CCftl^ 
/c 0 C(D^*fifa^7 ay ;b#M«S©Sfl[K:3* U 1 . 

2v©£*{4r»JKrsc£{cj:g, 7^^«;^«jfi* 

W-TSW S^2 0 um<D#V7~V>- 1 , 8-y^;b 
7^Ft7 * U>a^BI*«l&««±CcjBJiSUte. 

(3) If-Y^U 9d7**Jl/^>y h y 
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L i C 1 0«* li^jS?L/c^*;U*;l/ATS F*tc*5 
Ag/AgC i#^me<Dm{4K:2tb-o. 7 ^ 

+ 0.2 V©nr«{ft* 5 0 mV/secCDiia-CilJiWKlii 

ss-c (2) rnvmcmmzmmLtco -ecojg 

ffltLX, 1, %-i/7s)\/V 4 Yi~~? £ U>* 1 0mol/1 
**J:tfL i C 1 O 4 *0. 5 ml/mm Ltc>>^ 
A7 5 F^tefcC^ Ag/AgC 1 #M^®<D^{4&C 
JtO-0. 7~+0. 2VCDrar^{4*5 OmV/sGcCDii 

io irciWM90c**Stf. Hi&Sffi*lIJiSbfc. 

cc, #yr-y>*^»te>***"rsi!ia«*ccot»T 

feia«tt«»*?Tl>H4(Dftl»CCC^3nSft««E» 
14*?#/c 0 

[0052] fl«Acc*ji»r«, K<kS7ccc*fj£*rs« 
*tr-*tt#, #y7-y>*^«©#*w**i&»« 

^yr^^iMt^^^ F<b^*ffli> 

«*tr-^«aai^ #yr-y>*^Bt©#**rr*J!i 
Ifi^Somast'-^&gi l. 8-^x;!/^^ Y + v* 
\slsOnffi>\Z~2&WLt<DT&K-ft&1rh. 1. 8-^X 
F^7^U>cr>K{bS7C^lS'rS*S£b'-^(D 

o. 2\^et*4 <#yr^y>**bfctr>i . 8-^ 
F^?2u>mg (ftSSB) «cbt,>Ttt-o. 

30 7 * ViNWW^BlJWIWE-r 4 C £CC 0 1 . 8 

)V7 4 F^^3?U>©ffi{tS7C* 5 (Sit3*l'rc^C£*i 
to**. 

[0 0 5 3 ] ifBCOct^tC, ^'J7^»;>*WU^1 

ism@rf#6ti/cm^^tt (fl»B) ccfci^rt*. l, 
V~9tM7tV-9t<DWi[Mifi0. 6viac>o CO J: 
S^o C©«S*«ftOiE««:fflC>S<!:, ftm 

[0054] *iafc«rtt# y ^ y >t»i»wi*ico 

[0 05 5] *SOSW©"5rfl!tt«*«, liWOffli 
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[0056] &±omMM<D%iWfrhWibfrrj:J: 5(C. 

*^tc«tn(f. »^-rttc^;w7y Kii^**r*^b 

tgfjKL7c7c#>, SEfc©^^:? -f F^b^<D*Tfl}R£ 

2>cticJ;K>. ^^©^EfifcmasnJfi^ igt,>x*;i, 10 

[0 05 7] (IU6#I5) 84q(lroo1)©5 L + 7x>ilOO 
■l©eMtftfiaR*«£U 0*C&C«&PL7c„ CftCC> 500 
q(3 .lmol )©*§££ 3O0ml©eg&'fb«5»IK:igS? L ft t> ©£ 

±xtm h tc. c <ow&®fr bTfruvm o 

«B«tetfc**0fc©5. ISKiotllftfti 2g& 

(*i3MMtolWt**:7*>©fi^*fi^ c©s 

CitCfcfJ^JMU 2,2,3-h »/:/a***:7*>*30Q 

[005 8] C©<£5Kl<Tf#6ft/c32Q(0.lJno"l)©2, 
2,3-h yyci^eg 1 ^^ i>i6.5q(0.2mol)©^)lMiS<!: 

6g(o.2n»i)©i^£il£LTJKi£<*-fc!\ 3-^n*?-*7 

[0 05 9] C©<):^K:L,tf#e)tifc3-^D*f*7x 
>8.0q(0.05mol)JC4qCD^^-J^S ; l:T-te h- h l> ;H*>t? 
SCc.Stt, 3-^;l/*7*h^*^3:>2.0q(0.0mol)?rff 
fc. C<D3-J)\'t>-7b?*y x>Ztem*p-C2, b-is 30 
J)\,t)-?Y-\. 3, 4 - ^Ti^T V-.>H.2g(0.0Uno 

[0 06 0] 7"nfU>*-#*-hq3iC*Jt>-C. C© 
£5iCLX»t>tltc**y *>mm# (lmol/D 

-cJBi>sc<h«:J:9. «m#a.»t;i*fK*tt©*ttfctt 
Gi.2-1. 5v©5£m&-cmfc? L7c CtVfCfct), 

^*JMft*ft±«:jBi«Lfc. 40 
[0 06 1 ] uao,£ 1 w§«?L-/ci>y ^;u*;i/AT5 

F4HC*St>"C. Aq/AgC1#flg^@©^{4 CC ft 6 -0 . 7~ +0 . 
2V©P B ^mfi[?r5QnV/sec©iIg-Cii^^ClijS$-a-, C 

QmrnzmwcmmLtc. -&©*£*. s5©ft^A«:# 
M^nsm^mn^^ff^. Jtuwteor, 2,5-v 

>W l-l, 3,4-f7>' 7/ -JH£0.05mo"l/K liCIQ, £0. 5mo"l/ 

^©«ficc*tu+o.8vrffiSfiiaBu. ^'jf*7i 
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«Kc. #'J^7x >W@©**WT-5HISSS«S)I? 
Lfc. *©*££. @5©fti^CK:^sn-5miJ£^E#14 

[0 06 2] AttAtcfcortt. Kfta5E«:»ja;-r&* 
act:-*iB*t. *>©***rrs«aw«© 

®ft fcf- * <i, *J«t C*2 , 54/' >JW J--1, 3, 4-f7-X 7V -*© 

^fc-^ffi©**-?^* 9 c©c£{Ccfc 

m<Dmm * fflt » * t o me s c & & . 

3 etc. illi«AJc*ji»-Ctt. IMt»cK:*fJ£T4Wfce 

Sfet'— ? flfg £ 2,5-y' >M7" h-l,3,4-f7y 7V -*©®j£fc' 

- *? GM. t offl &c#&-f £ . 2 , s-y *nr b-i , 3 , 4-w 7 
v -wDSr^bSjcCcjrticr.TSmfiSf-i'©^ i&WcStgK 

tfctcatjfc-r 4««Etr- ^&s«-o.2vffis-r*4 »; 

W7i >*#L&l>2,5-y' **ar h-l,3,4-f7-X TV 

s (SiRB) (c*j^r«-o.e\rc*s) . mm&m&* 

'Jft7i i> C t tC <£ •) 2 , 5-^ >W7 

• h_i >3i 4-f7y 7/ -»-©KfbS7C*5(gji3nr C 

[006 3] ±ia©«fc ^ tc. * r- >iijg£*r 

2,5-y - >W7' b-l,3,4-W 7V -iWOK-fbSTCfC^Ht-r-SK 
fbf-i'ia7Cf-^i©^tiM3!»i0.6Vi5t^ c©0:^ 

ftm»c*i(,>-o*. ^bS7c*^oi3M-csi&©3ia*iji 

mtfC©m®%^?6©iEffitcffll^i. 
S©«dM^o.6vt(±i^#i»7c*. A«i)K-c©^S(^ 

[o o 6 4 ] xmrnw-ete. # i )?*y*yzmwcm 
-sic-o^xi&wistcifi. ^wiicntciigssns'b© 
-c«%< % ^©^©^tmtts^^ffl^-cti^*©^* 

#sf#6*i£„ ^^©S^ia^^L'. *^ 

[0 06 5] «±©H^PI©lftBJ*^D^?.^7d:J: ^tc. 
^^7-/ Rb^«J*igAL-Cf#6ftS^v-*g^ 
^iLrmffi^lttiKb/c?^ ee*©^x;b7^ Rb£ 

[0 06 6] *«i^©njjl14^ffi«. WSfetfl-Offljft 

tit, se^stfiBfcfflo-scitcio^a-iifejiK 

*tii Lae*sjE(,»SSl{t^Tt a * -^cifcffli^ 

ens. 



(XL) 

[0 06 7 ] (^56^6) 

( 1 ) 2 -2 -f-TVVXDWHtMLG (- 

2 - 2 -?T*J>)y 6 0q (0. 5moD i 
¥j<2-)\,Z.)1&*^ K 1 0 OmMCfeMLtc. C©jg?£ft 

@ff5129© 2 - h - 2 - ><D—&#% 4 

8q (0. 2mol) fffc. 

(2) 2-^^h-2-f7 > /'J>Itfl:i* , JT 10 

0. 5MNa,SO, (pH= 1 fCggg) £0. lMT-'J 
>££^tfi§i£CC. 2-JJ\'iJ7'Y-2-3-TV>)>r. 
fii**n 0nmol/1{C)i5<t-5tC, ^JS^I ( 1 ) mx® 
6*ifc2 - jDlii? V - 2 - f-7 -/ y >~sft&tti*. 
/c„ c©ig®££Sffl#a^#I8m@©^{iK:*tu l . 

2~1. 5 V©5e!i{i -Cm8?-r 2iCiKJ;ot, 
^j&^WT &B2lfo2 0 y m©* D 7- ') > - 2 - 

[ 0 0 6 8 ] itWDtclfy. 0. 5MNa,SO, (pH = 
lKISg) iO. lM7.=.y 2-M 
)\,tff\ -2 -^7V';>#si 0imK>l/lK:&£J:5K:2 
->;wyh-2-?7y'j>4M, fi^a^^i 

Mms©^{4«:>pfL/ i . 2~ i . 5v©^{4-cmfsrr 

(3) 1M2"J y J h »J- 

L i C 1 O^lM^KU/cy^^JU^JUATS. 
FttHCteOTAsr/AgC l#IS^ffi©m{4CcStL- 30 
0 . 7 ~ + 0 . 2 V©Rg-C^ffi£ 5 0 mV/sec©jIS-eiS; 

mmicmmzikx* *mmm (2) ^rff^n^^yr 
- y >- 2 -sow? h - 2 - ^-7-/v^-&WW.^m 
mzmmistc. -^(omm. hi ©flSA-c^sns^ijfc 

2 -^T^/y^^l Ornnol/l. LiClO,40. 5mol 

"C. Ag/AgCl#I§#K^L-0. 7-+0. 2 
VCDm-CmH^ 5 0 mV/sec©jig-Cil:it£tfJfc:tt«3 if^ 

mute ^©a&m. 06©ftifiiBK:^3n5SSK®E# 40 
ttfl«*»fc. [*)&©:££«: J:o-c*yT-y 

>*£M©*£WTSJII811«i£1i8SL/c. -?•©*£:£, 
H8©*ttC«:w3n4«aWIE1tttft«Sl*»»6*Xfc. 

[0 06 9] fflSSA -a*. ^tjMTcKfcfic.-r.sm 
«tr-*fiiai. #y7~y ^^©^fcW-r&Jiiss 
ffi©SS£fcT-i'ffi > *jj;<yf2-y;i'*7>-2-^rV 

y>©sifct , -*^**veftj:»)fc:**<i». c©ci 

I ^/c^BJ^ft <fc £ SS^ffl t- 1 S i <o m i* 



#^¥5 - 7 4 4 5 9 

20 

*WT-51tlSSS©miiSf-i7tflLSi 2 -AfbijrfY - 
2-*T^<)^<D^,K-*&m.tV>mc.&&SZ>» 2 

-j)\,*>yb-2-3-7V>) xomitMyzizttfo? -sm 

S«-0. 2vttia-C*S (2 -2 -^T 

v y y 7- y >a^ig©<*£W-r sn$a 

(MB) tc*jii-c«-o. 6vr*s) . * yr 
- y & c <t &c «fc *) 2 - * >i t> •? v - 2 - * 7 

[0070] ±iB©«t '?icm& ! ®i$:mi>tj:^m&mm-c 

*y h - 2 -f-T'/y >©S?{bS7c(c;J*irv-r-5>^bf- 
f<tjl7Ct"-i'<!:©m{4^*S0. 6vfil». C©<fc^% 
®gfc*iC»-c«^kS7C3i5J8BJM-cSlc>©jIS*5ai-^ 
t?o^«. c©m@^m?te©iES{c^t^i. jtmtffitm 

©mEEM^O. 6vW±i^:t^/c». ^m^r©^£& 
(4) ^m-y-<i';Htl4 

(2) 3a-cf#6n/c^y7-y>-2 ->>»u*7*h-2 

tLiCI 0,*lMg«UfcyyfM^A7S FiSffi 

*ffli^c cwm^irffli-^-r. ^mma4. ovrcis 

B#F^mi/fc«> i^±^2. 0V, (Sm^iiKO. 5 mA 

©^fr©T-C3t)Btm-y--<i'^14l^^fofc 0 *©«s 
07©ft^AK:^3ns5tjScm-y-f^^mtttfl^?r 

OX, !jiU7- i ;>t2-^Jl/*yh-2-?7 , / , J> 
tTFyju^b^+IM Fi*fiSJ±3 : 1 : 1 "Cjg^ 

[0071] #niS0H©3tfifcm-y--/ 
a) {c*ji^-c«. Tttscm-y-j ?n>tm&b o-y-f i'^-c 
*7]»isa© 5 o o . sfai&m-y-f ^j^tttc&n-c 

(ft«IB) ic*5l>r«. 1 0-y--Y^;i/SS^*E>3£i5S^«!i 
[o o 7 2 ] sfciatwete^-rti, #yr-y>*asm 

^•©ffe©««4il5^=&ffll»r *>|5l1S©#Jj|l;WSi=>ft 

fc. m&nmt uxmm^im^tcm^ico^xmm 
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[0 07 3] *9mmx\z?-*->\>mzmt zit-svit 

LX 2 - h - 2 - V fife© 

* * ->vn z> < *m w >t *> RNtoKfttf nits 

[0074] v.±.<bmmmow%frhw?>frt££. ^«c. 
-p/c. *^&r©m»?#rajtfe£fc£. c©mfl5w:sss* 

IE©K:m>. £I^J f^ a £;ftgK:m >&£<!:«: J:*)* 
flWE-ractattr**. 20 

[007 5] *36tttt&&ec H?fetW©ffl 
jIgjWIl> x 1/91-0^057 95R-7-. tt>^jSS* 5 jIC^ 

[0 07 6] fl^Frttel OflONJK^d 

Wf y x^UW =>CC, if F (E 

O) •h^U^+lM F (BO) EQiBOi 
CDib*53 0/7 OtteZJz^lCttmLtc. C©«fc5tCL/ 30 

r&fc^^eas l 8 o o o o©# yi-f^tr* 
hx h y ji/tcfllflBu 2 0Sfi%©sPi;x-f-^SiK* 
iSISL/fco 3 tfyx-^Jl/jgigJcy f^Affii L/ 
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